Cytochrome oxidase subunit III gene in Neurospora crassa mitochondria. Location and sequence.
We have located and sequenced the gene for cytochrome oxidase subunit III (CoIII) in Neurospora crassa mitochondria. The CoIII gene is located downstream from the small rRNA gene within a cluster of tRNA genes and is coded by the same strand as the tRNA and the rRNA genes. Like the tRNA and the rRNA genes, the CoIII gene is also flanked by the GC-rich palindromic DNA sequences which are highly conserved in N. crassa mitochondria. The CoIII coding sequence predicts a protein 269 amino acids long including 8 tryptophan residues. All 8 tryptophan residues are coded for by UGA. This supports our previous conclusion based on the anticodon sequence of N. crassa mitochondrial tryptophan tRNA and provides evidence for the notion that use of UGA as a codon for tryptophan rather than chain termination may be a feature common to most mitochondrial protein synthesis systems. The close correspondence between the amino acid composition of N. crassa CoIII and that of the protein predicted by the CoIII gene sequence suggests that unlike in mammalian mitochondria, AUA is a codon for isoleucine and not for methionine in N. crassa mitochondria. The N. crassa CoIII sequence shows strong homologies to the corresponding yeast and human proteins (53 and 47%, respectively). The overall hydrophobic character of the protein is consistent with suggestions that most of CoIII is embedded in the mitochondrial inner membrane.